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CLAIMS 

A filter assembly comprising a plastics housing (10) 
prodding an inlet port (16) and an outlet port (31) , the 
material of the housing (10) being such that the assembly can 
be sterilized by subjecting the interior of the housing (10) 
to steam ui\der pressure while the exterior of the housing (10) 
is at atmospheric pressure without damaging the housing, a 
filter element Mil) held in the housing (10) and comprising a 
filter medium (34\ of water wettable material having a central 
passage extending between first and second ends of the filter 
medium (34) , the firs\ end of the filter medium being embedded 
in a first end cap (35)\ of a plastics material to close said 
passage and the second en\ of the filter medium being embedded 
in a second end cap (36) a plastics material, said second 

end cap (36) providing a fluid connection between said passage 
and one of said ports (16,31) , \the first and second end caps 
(35,36) forming respective wate\- wettable joints with the 
filter medium (34) . 



2. A filter assembly according to \laim 1, wherein said 

embedding involves heating the end caps (3^5,36) to soften the 
end caps and inserting each one of said firsfc and second ends 
into the associated end cap (35,36) while the\associated end 
cap (35,36) is softened. \ 
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3 '^ V ^ A filter assembly according to claim 2, wherein said 
first and secSnd^nd cap plastics material is such that the 
characteristics of the fiTe^ medium (34) adjacent to the end 
caps are not altered by said embedd: 



A filter assembly according tet any one of claims l » Lo < 
**3,\herein the filter medium (34) is composed principally of 
PVDF Vhich has been modified to make the medium water- 
wettable\ and the first and second end caps (35,36) are 
composed of \pol-yprepylene . 



5 * A filter Assembly according ^ y nf c i a j mc ± to 

-a, wherein the filt\r medium (34) is composed principally of 
polysulphone which hasNpeen modified to make the medium water- 
wettable, and the firsthand second end caps (35,36) are 
composed of polypropylene. 



6 . 



-3, wherein the filter medium (34) 3Ss a FLUORODYNE or SUPOR 
medium and the first and second end caps\^5,36 are composed of 
polypropylene 



A filter assembly according to any cr. Q ^\ -1 aim? l to 



A 



-3, wherein the filter medium (34) is composed c\ a nylon 
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iterial and the first and second end caps (35,36) are 
coif^osed of a polyester or a nylon material. 

8. \A filter assembly according to any proeoding — c-l-aim 

wherein 6he filter element (34) is integrity testable by the 
Diffusive Forward Flow Test or by the Water Bubble Point Test. 

9 - A filter assembly according to claim 2 or claim 3 , 

wherein the plasties material of the first and second end caps 
(35., 36) can be softened at a temperature which is sufficiently 
low such that the integrity of the filter medium (34) is 
undamaged when the filtW medium (35,36) is inserted into the 
first and second end cap\ (35,36) when the first and second 
end caps (35,36) are at sard temperature. 

A filter assembly according to claim 9, wherein the 
f ilteXmedium (34) is hydrophobic. 



11. A filtesr assembly according to claim 10, wherein the 



filter medium (34 
second end caps (35 



is\f composed of PTFE and the first and 
3 6\are/ composed of polypropylene. 



12. A filter assembly accorc^ng to claim 10, wherein the 

filter medium (34) is composed ofNsPVDF and the first and 
second end caps (3 5,36) are composed of^^plypropylene . 
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dec*™ I 



A filter assembly according to any preceding — clai/m, 
wherein the housing (10) resists exposure of the interior of 
the Pausing (10) to steam at about 121°C and about 1 bar above 
atmospheric pressure while the exterior of the housing (10) is 
exposed Yo atmospheric pressure. 



14 



A fiNLter assembly according to -a ny - pre - ued -i mg Glad r m , 



wherein plastics material of the housing (10) is one of 
polysulphone ,\ PEEK, PEK, polyphenyleneoxide , 

pGl^henylenesuiphide , polyethersulphone , polyalkoxysulphone 
or polyarylsulphor^ 



15 . 



A filter assefnbly according to <aay—pyeceding claim, 
wherein said filter medium (34) is generally annular, the 
first end cap (35) being Ngenerally disc-shaped and the second 
end cap (36) being generally annular with a central aperture 
for connection to one of saj\d ports (16,31) of the housing 

16. A filter assembly according to claim 15, wherein the 

filter medium (34) is pleated. 



17. A filter assembly according \to claim 15 or claim 1ft, 

wherein the second end cap (31) includes a projection (39) 
defining a fluid path, said projection \39) being received in 
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the associated port (16,31) to provide fluid communication 
therebetween . 

18. \A filter assembly according to claim 17, wherein said 
housing VlO) includes first and second opposed end walls 
(15,28), d^id housing port (31) in fluid communication with 
the second £rid cap (31) being formed in said second end wall 
(28) , the f il\er element extending from said second end wall 
(28) towards sAid first end wall (15) . 

19. A filter Assembly according to claim 18, wherein the 
housing (10) has a \±de wall (17) of generally circular cross- 
section extending bkween said first and second end walls 
(15,28) . 

20 • A filter assembly according to any — preceding — clai m, 

A 

wherein the housing (10) is\ formed by first and second housing 
parts (13,14) connected together. 



21. A filter assembly according to claim 20 when dependent 

on claim 19, wherein the/first housing part (13,14) includes 
said first end wall US) and said side wall (17) and the 
second housing part /l4) includes said second end wall (28) 
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A filter assembly according to claim 20 or claim 2±, 
wherein the first housing part (13) and the second housing 
part (14J co-operate to clamp the filter element (11) between 
said housih^j parts (13,14) to hold the filter element in the 
housing . 



23. A filter ^element according to claim 22, wherein the 
filter element (IP* includes first and second oppositely 
f aping clamping surfaces, the first housing part (13) bearing 
against the first ciarnpivig surface and the second housing part 
(14) bearing against the\second clamping surface 

24. A filter element according to claim 23, wherein said 
first and second clamping surfaces are formed on said second 
end cap (31) . 

25 • A filter element according Yo claim 24, wherein the 

first clamping surface is formed on aV least one flange (42) 
projecting from said second end cap (3l\^ 



26. A filter assembly according to claim 24 or claim 25, 

when dependent on claim 18/ wherein said second clamping 
surface is formed on a portion of said second end cap (31) 
extending around said pr^ection (34) 
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A filter assembly according to claim 31, wherein the 
or ^ach valve (12) is such that the assembly can be sterilized 
by suh^ecting the interior of the housing (10) to steam under 
pressure\ while the exterior of the housing (10) is at 
atmospher^Sc pressure without damaging the valve (12) . 



33. A filVer assembly according to claim 30, wherein the 

or each valve (Y2) is resistant to exposure of the interior of 
the housing to keam at about 121°C and about 1 bar above 
atmospheric pressure wh-il-e the exterior of the housing is 
exposed to atmospheric pressure . 



34 . 



A filter assembA 



according tet any ono of claimc 30 , to 
wherein the or each sVid valve (12) is formed principally 
from one of polysulphone\ PEEK, PEK, polyphenyleneoxide , . 
polyphenylenesulphide, polyeN^hersulphone polyalkoxysulphone 
or polyarylsulphone . 



35 



A filter assembly according to any ono of claims 3 0 to 
-3-5, wherein the or each valve (12) \ncludes an annular sleeve 
(49) surrounding a passage (48) geneVally circular in cross- 
section, movement of said annular slLve (4 9) in one sense 
opening said valve and movement of the annular sleeve (4 9) in 
a sense opposite said one sense closing s\id valve (12). 
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36. A filter assembly according to claim 35, wherein the 

or >ach passage (48) contains a valve member (43), movement of 
the associated sleeve (49) causing said valve member (43) to 
move between a first position in which said valve member (4 3) 
permits flo\X through said passage (48) and a second position 
in which saidx^alve member (43) prevents flow through said 
passage (48) . 

37 • A filter assembly according to claim 36, wherein the 

or each valve member \4 3) moves axial ly relative to the 
associated passage (48)\ between said first and second 
positions . 

38. A filter assembly according to claim 37, wherein the 

sleeve (49) and the valve membeA (43) of the or each valve 
(12) are connected together, the sl\eve (49) surrounding said 
associated passage (46) and the valOfe member (43) extending 
into an end of said passage (48) , sadd valve member (43) 
including a passage (48) which is in fluicd communication with 
the associated passage (46) when the valvek (12) is open and 
which is not in fluid communication when tn^ valve (12) is 
closed . 



39. A filter assembly according to a-ny one of c^ims 3C Lo 

A 

*3rB, wherein, for the or each valve (12) , a mechan\sm acts 
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betWen the sleeve (49) and the housing (10) such that 
rotat\on of the sleeve (49) results in axial movement of said 
valve member (43) between said first and second positions. 

40. A filter assembly according to claim 39, wherein the 
or each mechanism limits the extent of the axial movement of 
the associated Valve member (43) . . 

41. A filter assembly according to claim 39 ■ or^ - clai b m 4Q 
wherein the. or each mechanism comprises a pin (27) and a co- 
operating slot (51) . 

42. A filter assembly according to claim 41 wherein the or 
each pin (27) is carried on a^ exterior surface of the housing 
(10) and the associated slot (^1) extends helically partially 
around the sleeve (4 9) 



43 • A filter assembly comprising a housing (10) having an 

inlet port (16) and ^i outlet port (31) and a filter element 
(11) that is integrity \es&table by the Diffusive Forward Flow 
Test or the Water Bubble Point Test, that is held in the 
housing (10) and that corjipkLses a ^filter medium (34) having a 
central passage extending b<^ween the first and second ends of 
the filter medium (34), t^hfe Housing (10) being formed from a 
plastics material that is stea\ sterilizable . 
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44. A filter assembly according to claim 43, wherein the 
first end of the fi\ter medium (34) is connected to a first 
end cap (35) to closd^ said passage and the second end of the 
filter medium (34) is connected to a second end cap (36) , said 
end caps (35,36) forming respective water-wettable joints with 
the filter medium. 

45. A filter assembly \according to claim 44, wherein the 
filter medium (34) is compbsed principally of PVDF which has 
been modified to make the nfed^ar^water- wet table , and the end 
caps (35,36) are composed of\ polypropylene . 



46. A filter assembly] 

filter medium (34) is c 
which has been modified t' 



according t^^claim 44, wherein the 
mpo^eq principally of polysulphone 
m^Ke t\he medium water-wettable, and 



the end caps (35,36) are composea of polypropylene. 

47. A filter assembly according^ to claim 44, wherein the 

filter medium (34) is a FLUORODYNE oA SUPOR medium and the end 
caps (35,36) are composed of polypropylene . 



48. A filter assembly according to\claim 44, wherein the 

filter medium (34) is composed of a nylon\ material and the end 
caps (35,36) are composed of a polyester asc a nylon material. 
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49 . 



fllter assembly according to -nny nnr nf rlnim, ,n L u. 

\ ^ 

-4-8, wherein the housing (10) is such that the assembly can be 
sterilized by subjecting the interior of the housing (10) to 
steam under pressure wAile the exterior of the housing (10) is 
at atmospheric pressure^ without damaging the housing (10). 

50. A filter assembly According to aay~ene of ilainu> .13 to 

\ 

•4-6, wherein the housing (lb) resists exposure of the interior 
of the housing (10) to steWm at about 121°C and about 1 bar 
above atmospheric pressure Wn^^he exterior of the housing 
(10) is exposed to atmospheric pressure . 



51. A filter assembly / to Y any one u£ ulaiuib 4S — to do, 



wherein the housing (l 
polysulphone, PEEK, PEK, 
sulphide, polyethersul 
polyarylsulphone . 



compoj 



of any one of 



polyp^enyleneoxide, polyphenylene- 
hohe, \ polyalkoxylsulphone or 



52. A valve for a filter assembly comprising an annular 

sleeve (4 9) surrounding a passage (4^) of generally circular 
cross-section, movement of said sleeve (49) in one sense 
opening said valve and movement of saidWeeve (49) in a sense 
opposite said one sense closing said valv^e. 
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53. A valve according to claim 52, wherein said passage 

(48) contains a valle member (43), movement of said sleeve 

(49) causing said valVe member (43) to move between a first 
position in which saidWalve member (43) permits flow through 
said passage (48) and X second position in which said valve 
member (43) prevents floV, through said passage (48) . 



54. A valve according\ to claim 52, wherein said valve 

member (43) moves axiallA relative to said passage (48) 
between said first and sec/^Adpo^Bitions . 



55. A valve according to cVa\mj^/wherein the sleeve (49) 
and the valve member (4fe) ar£ Connected together, the sleeve 
(4 9) surrounding said pLss^ge (Vs) and the valve member (4 3) 
extending into an end of said passage (48), said valve member 
(43) including a passage (48) whicn\ is in fluid communication 
with the port passage (4 8) when the velve is open and which is 
not in fluid communication when the vilve is closed. 

56. A valve according to claim 54 oAolaim GO , wherein a 
mechanism (27,51) acts between the sleeveX (49) and the port 
such that rotation of the sleeve (49) \esults in axial 
movement of said valve member (43) between said first and 
second positions. 
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57. A valve according to claim 56, wherein said mechanism 

(27,51) limits the Extent of the axial movement of the valve 
member (43 ) . 



58. A valve according to claim 56 ei claim 57 , wherein said 

mechanism comprises a \pin (27) and a co-operating slot (51) . 



10 



i! 



59. A valve acco/rdiiig to claim 58 when dependent on claim 

55, wherein the pii/ {2l\ is parried on an exterior surface of 



the port and the </lot (5\l)/ ext 



the sleeve (49) 



/ 



i-a-i^ried on an e 
:tend\s helicall 



y partially around 



hi? 



|iS>3 



60. A valve comr 

passage (48) and a 
position in which tl 



*1S1 



live/ 



mer 



a pa^?t defining a cylindrical 
(43) movable between a first 
ker (43) sits in and seals against 



the circumference of the plssage (46) to close the valve and 
a second position in which the member (43) is located out of 
the passage (48) to open thd valve . 



20 



61. A valve according to clWim 60, wherein the valve member 

(43) is connected to the part\by a mechanism (27,51) which 
causes the member (43) to enter Vhe passage (46) to form said 
seal as the member is rotated rerative to the part. 
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62. A valve according to claim 61, wherein the valve member 
(43) is connected to\ a sleeve (49) extending around the part 
and said mechanism (^7,51) acts between the sleeve (49) and 
the part . 

63. A valve according to claim 61 or ulai -t u 62 , wherein the 
part defines a chamber cbntinuous with the passage (48) , said 
valve member (43) lying ijs the chamber in said second portion. 



64. A valve according |to claim 63, wherein the part has a 

plurality of ribs ( 63 , 64 Up^xtending into said chamber, each 
rib having an edge ^eadi/hgltA the circumference of the passage 
(46), said edges be\b*jrg spaced \round the circumference of the 
passage (46) , the valve meVnber >43) carrying an O-ring (26) 
which forms said seal with t\he passaqe ^6) , the ribs (63,64) 
guiding the O-ring (26) int& the passage on movement of the 
member into the first positidLn. 



55. A valve according to claYm 67, wherein the valve member 

(43) moves on the axis of the passage (46) . 



